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PROBLEM TO BE SOLVED: To finish a connection process at 
once by forming valve and pump part diaphragms on the same 
surface of a silicon substrate, and connecting the surface with a 
glass substrate to form a closed space inside a micro-pump. 
SOLUTION: Two valve diaphragms and one pump diaphragm are 
formed on a silicon substrate 1 by etching. Piezoelectric 
elements 3 are applied to the diaphragms to compose a uni- 
morphe type actuator. The silicon substrate 1 is connected to a 
glass substrate 2 formed with a through-hole used as a flow 
passage, and a packing 4 formed of polyimide is compressed 
against the glass substrate 2 due to rigidity of the valve part 
diaphragms. A constant closed state of the valve is thus 
attained. A thin film check valve made of polyimide may be 
attached to a discharge port. 
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